Antisense vimentin cDNA combined with chondroitinase ABC promotes axon regeneration and functional recovery following spinal cord injury in rats.
The formation of glial scar restricts axon regeneration after spinal cord injury (SCI) in adult mammalian. Chondroitin sulfate proteoglycans (CSPGs) are mostly secreted by reactive astrocytes, which form dense scar tissues after SCI. Chondroitinase ABC (ChABC), which can digest CSPGs, is a promising therapeutic strategy for SCI. However, to date ChABC has exhibited only limited success in the treatment of chronic SCI. The intermediate filament protein vimentin underpins the cytoskeleton of reactive astrocytes. We targeted glial scar in injured spinal cord by sustained infusion of ChABC and antisense vimentin cDNA. Using anterograde tracing, BBB scoring and hind limb placing response, we found that this combined treatment promoted axon regeneration and functional recovery after SCI in rats. Our results indicate that axon regeneration may be promoted by modified physical and biochemical characteristics of intra- and extracellular architecture in glial scar tissues. Theses findings could potentially help us to understand better the composition of glial scar in central nervous system injury.